CASE REPORT
The patient was a man aged 52 who was partially paralysed from the waist down with pectus carinatum and diminished stature which are features of the condition, together with a severe kyphoscoliosis ( Figure  1 ). The patient had two brothers who were similarly affected. His family history, in which the patient is case 1, has been reported previously. I His parents were likely to have been related, with his father reputed to be the half-nephew of his mother ( Figure 2 ). Previous surgery included operations for tendon release and a right orchidectomy. At age 47 he developed weakness of the lower limbs and urinary retention. There was a sensory level to pinprick at T12. Additional X-rays demonstrated many wedged vertebrae, particularly at the thoraco-lumbar junction, with Ll displaced slightly backwards on L2. Myelography showed that contrast medium passed from above as far as T12. A disc protrusion of T12/Ll was found at laminectomy and decompression of the spinal cord performed. Unfortunately, his paraplegia progressed and an indwelling catheter was required. Further surgery was needed to create a urinary conduit, implanting the ureters into a segment of ileum exteriorised as a "spout" stoma.
His weight was 40 kg and last recorded height 134.6 cm. He smoked twenty cigarettes each day. Current medication was clomipramine 100 mg at night. Neck movements were unrestricted and jaw opening full, but the uvula was masked by the base of the tongue, suggesting that laryngeal visualization might be difficult, ' Chest expansion was limited, with vesicular FIGURE I: Pectus carinatum and short stature associated with Morquio-Brailsford syndrome (reproduced with the full permission of the patient). breath sounds and resonant percussion over only a small area. The heart sounds were difficult to hear. He was apyrexial, blood pressure 140/90 mmHg and pulse 70 beats/min. Lung fields were clear on X-ray examination and the ECG was within normal limits. Respiratory function tests showed FVC 1.65 litres, FEV I 1.05 litres (63.6%) and peak flow 2.0 litre/sec: X-rays of the cervical spine revealed congenital fusion at C2/3 and relative hypoplasia of the odontoid peg but no significant atlanto-axial instability. Other test findings were Hb 14.1 g/dl, urea 4.1 mmolllitre and creatinine 65 Jlmolllitre. Premedication consisted of oral temazepam 20mg ninety minutes before, and intramuscular atropine 0.4 mg one hour before anaesthesia. While conscious, he was positioned on a VAC PAC collar (Howmedica (UK) Ltd) and the air evacuated. After preoxygenation, general anaesthesia was induced intravenously with fentanyl 0.025 mg and ketamine 80 mg via an indwelling cannula in a forearm vein. The back of tongue and pharynx only were sprayed with topical I ignocai ne 4070 a fter he was anaes t het ised. Laryngoscopy was unexpectedly easy. The trachea was intubated with a shortened tube u.,ing a woven introducer, and a nasogastric tube introduced at the same time. Neuromuscular blockade was obtained with atraeurium 25 mg, followed hy t uhocurarine 2 mg to extend its action. J Intermittent posItIve pressure ventilation with a tidal volume of 600 ml and a heat and moisture exchanging filter were used. Anaesthesia was maintained with isoflurane 2070 reducing to 0.5070 in oxygen, together with thiopentone 75 mg, ketamine 40 mg and 0.025 mg increments of fentanyl. ECG, blood pressure, peripheral oxygen saturation and inspired oxygen concentration were monitored. Additional injections of thiopentone 50 mg and ketamine 20 mg assisted closure of the abdomen. There was little blood loss. Cefotaxime 375 mg, metronidazole 500 mg and a total of one litre crystalloid solution were given. Glycopyrronium 0.2 mg and neostigmine 1.25 mg were administered at the end of the Ih 50 min procedure. Spontaneous breathing resumed within five minutes but removal of the tracheal tube was delayed until the patient was awake, able to respond to commands and his respiratory function was clinically fully restored. Ventilatory support and intensive care were not required.
Diclofenac 37.5 mg by intramuscular injection was prescribed for analgesia during the first 24 h, given up to six-hourly, by the nursing staff. Three doses each day were required for the first three days. Ketamine 20 mg, also by injection, was available if the above was inadequate and was required once. He was mobilised in a wheelchair on the second day. Oral tablets of a compound opiate analgesic containing paracetamol 500 mg and dihydrocodeine tartrate 10 mg (Co-dydramol, Napp Laboratories) were provided from the fourth day, two tablets four times per day, yet only three treatments were taken. Some abdominal distension occurred but his breathing remained comfortable. Deep breathing exercises and vibration physiotherapy were carried out. Finally, an E. coli urinary tract infection was treated and he was discharged from hospital fourteen days after operation.
DISCUSSION
Morquio-Brailsford syndrome is one of a group of hereditary errors of metabolism where there is deficiency of an exoglycosidase normally present in the Iysosomes, with accompanying keratan sulphaturia. Both types are autosomally recessive conditions. Multiple cases can occur in one family. n Development is unaffected for up to two years when the deformities become increasingly obvious. Growth stops after about six years of age. Atlanto-axial instability and other vertebral anomalies can cause airway and restrictive breathing problems. General anaesthesia with this condition has been described in very few cases: (i) a patient who suffered also from obstructive and restrictive pulmonary disease and died as a result of complications arising from prolonged mechanical ventilation,8 (ii) a child who died following subluxation that caused tetraplegia 9 and (iii) a boy aged nine who required a specially constructed plaster bed to fix the neck before surgery could be performed. 10 The assessment of these patients is difficult but should include the possibility of pulmonary hypertension. Echocardiography, if available, should be carried out and prophylaxis against bacterial endocarditis advised for those with aortic incompetence. II Respiratory function tests may be helpful but percentages of predicted normal values that are calculated on measurements of height and age alone are meaningless where normal values in these patients are unknown. One can only say that a vital capacity of 1.65 I which was 66.5UJo of a calculated "normal" of 2.48 I for this patient is probably decreased.
Premedication with opiates is best avoided in patients with restrictive lung disease to prevent respiratory depression but atropine or glycopyrronium can be used for their vagolytic action. The particular danger in surgery is subluxation at the atlanto-axial joint. Many of these patients survive into adult life with subluxation but without major cord compression. 12 Nevertheless, potential instability of the cervical spine under general anaesthesia must be allowed for B and precautions taken against displacement. Positioning the patient comfortably within a secure collar or other device before anaesthesia, as employed here, is ideal. Regional blockade was not possible in this patient. Induction of anaesthesia posed the individual problem of balancing the needs of adequate analgesia against his breathing which was mainly diaphragmatic, a probable hiatus hernia, irritable tracheobronchial tree and potentially difficult tracheal intubation. Awake intubation using topical anaesthesia with fibreoptic assistance was considered unsafe as there was a high risk of pulmonary aspiration. A rapid sequence induction technique using barbiturate and short-acting relaxant was unsuitable both because access to the airway was uncertain and because suxamethonium may cause hyperkalaemia in the presence of peripheral denervation. Thiopentone alone was not acceptable because his cardiovascular system was likely to be unstable. Other conventional induction agents would permit intubation only with either additional relaxant, further analgesia or topical local anaesthesia. Hdothane was contraindicated in this patient as he had been subjected already to several operations where it was likely to have been used. Inhalational induction with the more recently available, less hepatotoxic, volatile agents was impractical because depression of respiration then. tends to occur before intubation is facilitated. The anaesthetic sequence chosen introduced analgesia and a light level of hypnosis without depression of respiratory muscle tone or reflexes, after which topical lignocaine made laryngoscopy and tracheal intubation possible without the need for neuromuscular blockade.
Nondepolarising neuromuscular block was established when the airway was secure and there was no longer a risk of acid aspiration. During operation, nitrous oxide was avoided in order to minimise gaseous distension of the abdomen. Blood pressures ranged from a minimum 105 mmHg systolic at the start of the procedure to a maximum of 145 mmHg after 20 minutes, with 115-135 mmHg for most of the time. There was no autonomic instability, possibly because the compression injury to his spinal cord was limited. He had retained some movement in his legs, although this was insufficient to support his weight, and therefore the paralysis was not complete. His circulation was unaffected by the small doses of thiopentone. Atracurium was preferred to other nondepolarising relaxants because it undergoes degradation at body temperature and pH, and this helped to ensure complete reversal of neuromuscular blockade. 13 Train-of-four stimulation of the ulnar nerve, if available, would have been a sensitive indicator in this situation. 14 Postoperative pain was controlled adequately by the non-steroidal anti-inflammatory drug, diclofenac, possibly because spinal damage had caused sufficient de-afferentation to reduce his analgesic requirements although not enough to produce autonomic problems. Ketamine at the doses used here is mainly analgesic and no adverse effects were noted. Combined paracetamol and dihydrocodeine were entirely satisfactory during the latter stages of his recovery.
This unusual condition presented a number of serious respiratory, cardiovascular, musculoskeletal and neurological problems when major surgery was planned. The eventual procedure is discussed in detail. Complete recovery from neuromuscular block was achieved with atracurium which made postoperative controlled ventilation avoidable and, together with successful pain relief, was believed to be a significant factor in the care of this patient.
